During the past few years, numerous papers have appeared dealing. with the seasonal variation of either the vitamin A activity of butter or the' carotene and vitamin A content'of blood serum. For instance, Koehn (1939 Koehn ( , 1941 showed that the activity of butter-fat followed a definite cycle, decreasing steadily from August to December, and then increasing threefold between January and June. Sen & Sarkar (1942) , feeding carotene at the level of 870,000 i.u./day, obtained a butter-fat of potency 21-6 i.u./g. in January. When the animals were transferred to a diet low in carotene, the carotene of the butter-fat dropped at once. and the vitamin A per se decreased more slowly. An interesting observation made by these workers was that the contribution ofthe carotene, which was normally about 27 % of the total vitamin A activity of the fat, could not be increased above 35 % even by feeding green food. Berl & Peterson (1943) found potencies of 22 and 40 i.u./g; of fat in January and July-September respectively. Most of the data. on-serum vitamin A are concerned with young or new-born calves, in which the serum vitamin A is very low (Moore, 1942) . Early' work by Gillam & El Ridi (1935) showed a marked seasonal variation in serum carotene and vitamin A of cows, winter figures being 0 4 mg. and 400 i.u./ 100 ml. for carotene and vitamin A respectively, and thecorresponding summer figures being 1-Omg. and 900 i.u./100 ml. A recent paper by Braun (1945) gives for pasture-fed cows carotene values which decrease steadily from 1-35 mg./100 ml. in March to 0 3 mg. or less in September, followed by an increase to 1 -0 mg. between September and January.
It is becoming apparent that of the ways of assessing vitamin A defieiency, the measurement of serum carotene and vitamin A is the most sensitive. Lewis, Bodansky, Falk & McGuire (1942) , using rats as experimental animals, have shown that an intake of only 2 i.u./day is sufficient to maintain normal dark adaptation, and 25 i.u./day will support normal' growth, but to maintain serum level of 100-112 i.u./ 100 ml., which is considered compatible with high liver storage and satisfactory vitamin A nutrition, 50 i.u./day must be supplied.
The results obtained in the present work are reported partly because there does not appear to be any paper giving both butter-fat and serum results for the same cows at about the same time, partly because of the increasing importance of serum measurements, and partly because the serum values obtained, while agreeing qualitatively with those of Braun (1945) , show a different seasonal distribution.
EXPERIMENTAL

Animak and feeding practice
The herd consisted of 70 pure-bred Ayrshire cattle at the farm of J. Bibby and Sons, Ltd., at P`iddington, Cheshire. The animals were 4-5 years old and at various stages of lactation. From April until the end of October, they were grazing on permanent pasture of average quality. From November until the middle of December, the animals were out at pasture durinig the day only, and afterwards they were in stalls continuouslys until the following April. Stallfeeding consisted of kale, hay and-roots with concentrates to maintain milk yield.
The butter samples, prepared from milk from the entire herd, were kindly supplied by Miss R. A. Spence. The blood samples were drawn by the staff Qf the University of Liverpool Veterinary Field Station, Willaston, by the courtesy of Prof. Wright. They were taken at about monthly intervals from ten cows at random; 25 or 50 ml. of the pooled serum were treated as described below.
Methods
Butter samples of known moisture content were treated using method B described by Morton, Lord & Goodwin (1941) . Results were calculated in i.u./g. of fat for both carotene and vitamin A, and the total vitamin A activity was computed as the sum of these amounts.
The samples of serum were treated by the method of Yudkin (1941) , followed by saponification and separation of the carotene by passing over a bone-meal column as described by Mann (1943 (Gillam, 1934) may be somewhat high. Koehn (1939) claims that only 91 % of the total-colour is carotene, and other workers, for instance Zscheile, Nash, Henry & Green (1944) and Berl & Peterson (1943) , have found only 75-80 % carotene in the total butter-fat carotenoids. Using the figures as they are, the contribution made by the carotene to the total vitamin A activity is 22-28 % during most of the year. This amount fell to 20 % or less during stall-feeding, and rose to the maximum of 35 % mentioned by Sen & Sarkar (1942) 
